
Introduction
Interphalangeal joint dislocation of the toes is rare, but it can 
cause great morbidity. If left untreated, pain, recurrent 
dislocations, and soft-tissue injury may arise. In adults, after 
failing closed reduction, the option is usually Kirschner wire (K-
wire) fixation or cross-toe strapping [1]. However, there is no 
consensus on how to treat pediatric complex dislocation not 
amenable to closed reduction. There exist in the literature two 
reports on the use of suture anchors for proximal interphalangeal 

(PIP) joint dislocations. One reported [2] the use of an all-suture 
mini anchor for open reduction of PIP joint of the second toe, 
and another reported [3] plantar plate repair using suture 
anchors for chronic plantar plate rupture of the f irst 
interphalangeal joint. Whether this choice of fixation offers 
reproducible results in a similar setting of PIP joint dislocation of 
the toe is not known. We present an irreducible dislocation of the 
fourth toe PIP joint, undergone open reduction with 
JuggerKnot™ all-suture mini soft anchor fixation with repair of 
the medial collateral ligament (MCL).
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Introduction: Irreducible lesser-toe interphalangeal joint dislocation in children is rare, but may cause pain, recurrent dislocations, and soft-
tissue injury. The optimal method of fixation remains unclear. We present the first-ever reported case of an irreducible fourth toe proximal 
interphalangeal joint dislocation in a 5-year-old boy, successfully fixed with JuggerKnot™ soft mini-anchor.
Case Report: A 5-year-old boy with a crush injury to his left fourth toe, shown persistent dorsolateral dislocation of the proximal interphalangeal 
joint. Intraoperatively, close reduction failed, and we found a complete tear of the medial collateral ligament to be the culprit of the complex 
dislocation. It was repaired with the JuggerKnot™ soft mini-anchor and tied down to the proximal phalanx. 
Conclusion: This rare case illustrates the technique of soft mini-anchor in fixing irreducible dislocations with ligamentous injuries. It is safe and 
effective in children with similar injuries because it is one-staged operation that does not disrupt the growing cartilage and preserves joint 
motion.
Keywords: Interphalangeal joint, dislocation, soft anchor, medial collateral ligament, juggerknot™.

Abstract

Learning Point of the Article:
Irreducible pediatric proximal interphalangeal joint of the lesser toe with collateral ligament injury can be repaired with JuggerKnot™ soft 

mini-anchor, demonstrating promising 1-year follow-up outcomes.

Complex Irreducible Dislocation of the Fourth Toe Proximal 
Interphalangeal Joint in a 5-year-old Boy Fixed by Soft Anchor: A Case 

Report
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The parents of the patient offered informed consent to the 
publication of this case.

Case Report
A 5-year-old boy with good past health accidentally crushed his 
left foot fourth toe into a hard object. The parents brought the 
patient to a Traditional Chinese Medicine practitioner for close 
reduction and herbs application. However, the PIPJ remained 
dislocated in an abducted position (Fig. 1). Radiograph 
confirmed a dorsolateral dislocation (Fig. 2). The toe appeared 
pink with well circulation. Magnetic resonance images (Fig. 3) 
revealed a dorsolateral dislocation of the fourth toe at the PIP 
joint. After the attempt for close reduction failed, open 
reduction was arranged.
With the patient under general anesthesia, a dorsal incision 
[4,5] was made in ZigZag manner to expose the PIP joint [6,7]. 
The complete MCL tear was identified, with one end attached 
to the middle phalanx (Fig. 4a). We used the JuggerKnot™ Soft 
Anchor 1.0 mm Mini with 2-0 Needles. It incorporates a 1.0mm 
deployable anchor that is completely suture-based. The implant 
was made from a #1 polyester sleeve loaded with a #2-0 
MaxBraid™ [8]. A 1.0 mm drill bit was used to create a track just 
deep enough to allow the suture anchor to be passed through 
the drill sleeve. The anchor was deployed automatically in the 
proximal phalanx (Fig. 4b), with sutures through the MCL 
through simple horizontal mattress technique [9], and tied 
down towards the proximal phalanx origin (Fig. 4c). Reduction 
was found to be stable, and alignment was checked with an 

intraoperative radiograph. The skin was then closed with 2O 
Vicryl Rapide™. The patient’s fourth toe was then immobilized 
with splintage for 2 weeks. Afterwards, he was allowed to use 
shoe with a rigid shoe box for a month.
At 1 year follow-up (Fig. 5), the range of motion of the PIP joint 
was the same as the other toes, with growth of the left fourth toe 
being symmetrical as the right one. Radiograph showed normal 
growth of the left fourth toe (Fig. 6).

Discussion

Mechanism of dorsolateral dislocation
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Figure 1: Clinical presentation at first visit. (a) Evidence of prior cross-toe 
strapping done by a Traditional Chinese Medicine practitioner. (b) 
Abducted position of the fourth toe dislocation once the strapping removed.

Figure 2: Radiograph of the left fourth toe at first visit showing dorsolateral 
dislocation of the proximal interphalangeal joint. (a) Anteroposterior view. 
(b) Lateral view.

Figure 3: Magnetic resonance image of the left fourth toe showing 
dislocation of the proximal interphalangeal joint.



138

www.jocr.co.in

PIP joint  dis locat ion i s  rare  in  pediatr ic  pat ients. 
Hyperextension and abduction forces play a role in dorsolateral 
dislocations [4], which cause a combination of palmar plate 
injury and collateral ligament injury [10]. The hypothesis for 
complex dislocation not amendable to closed reduction is 
tightening of the collateral ligament when the joint becomes 
hyperextended [11], together with the plantar plate 
interposition in the joint space [6]. The exact mechanism could 
be MCL [4] avulsion and rupture [2]. The “buttonhole” 
phenomenon [4,7,12] should be considered in irreducible 
cases, when the distal dislocated fragment (the button) is 
trapped by split fibers of the collateral ligament (the 

buttonhole), necessitating open reduction to 
physically free the trapped fragment.

Indications for open reduction
Closed reduction should be attempted whenever 
possible [13,14] as it produces satisfactory outcomes. 
Open reduction becomes necessary when there are 
concomitant open injuries and irreducible complex 
dislocations [1,15]. A case series [16] of traumatic 
PIP dislocation of the lesser toes demonstrated the 
volar plate interposition as an indication for open 
reduction, as these patients all failed closed reduction, 
with or without an open wound concomitantly. 
Reducing to anatomical alignment is necessary as 
chronic dislocation is associated with pain until 
reduced [4], and to prevent further dislocation, 
resection arthroplasty [13] or even fusion [2] may be 
required.

The considerations in choosing different fixation methods
There is no consensus for the method of fixation for irreducible 
dislocations of the lesser toes. Some reported temporary 
stabilisation using K-wire [4] for a period of 3 [17], 4 [12, 18], 
or 6 [19] weeks. This is unlike the more common PIP joint 
deformities like hammertoe or claw toe, where stabilisation 
with an intramedullary implant would eventually lead to fusion 
[20]. Despite the temporary nature, the axial insertion of a K-
wire may damage the cartilage and physeal growth plates in 
children, and the period of immobility may cause stiffness. 
Compared to K-wire, non-metal suture-anchors [9] do not 
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Figure 4: Schematic diagram of JuggerKnot™ repair. (a) The complete rupture of the MCL is 
shown by the red arrow. (b) The suture anchor is automatically anchored in the track in 
fourth proximal phalanx. (c) MCL is being tied down by sutures through a simple horizontal 
mattress technique. MCL: Medial collateral ligament.

Figure 5: Clinical appearance at one-year follow-up.

Figure 6: Radiograph of the left fourth toe at 1-year follow-up. (a) 
Anteroposterior view. (b) Lateral view.
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require second-stage removal, and avoid the risk of breakage 
[21] or superficial skin infection due to percutaneous wires.

Conclusion
Pediatric irreducible complex dislocation of the fourth toe PIP 
joint can be caused by ruptured MCL. The use of all-suture 
anchor in open reduction to repair the ligament is a safe and 

effective option alone, without the need for metallic implants.
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Clinical Message

Ligament rupture should be suspected in patients with complex 
dislocation of PIP joint, and open reduction with repair with all-
suture anchor is a promising option.
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